around the teeth) but they have all come along with different sets of problems, such as pain, severe root resorption and drug-induced side effects. 1,2 Vibration therapy has been used in health care since the 1800s. Advanced molecular biology techniques have shown the researchers new avenue towards finding answers to the questions asked for the last few decades. 3 The rate of tooth movement has been enhanced by pharmaco-therapeutic or electrophysiological means. The applied electrical fields can alter the normal electrical states of bone and cartilage, induce increased rates of cellular division and metabolism, and thus promote increased healing of bony and cartilaginous defects. 4,5
INTRODUCTION
The scientists across the world have documented positive results using the vibrational therapy in patients with osteoporosis, muscle loss and joint pain. Eight years ago, NASA scientists reported that muscles atrophies relatively quickly and bones lose mass on prolonged exposures to weightlessness. Therefore, they suggested their astronauts to stand on a lightly vibrating plate for 10 to 20 minutes each day while in orbit so as to prevent bone loss.
VIBRATIONS & TOOTH MOVEMENT
Traditional orthodontic treatment requires an average of 24 months, so the possibility of shortening this will be welcomed by both patients and clinicians. The first known attempt to apply pulsating forces to the dentition in an orthodontic application with humans was likely conducted by Everett Shapiro et al. 2 Davidovitch et al suggested orthodontic tooth movement may be accelerated by the use of locally applied electric currents. 6 The rate of movement as well as the total movement was found to be greater with the pulsed tooth than in the control tooth with the rate of movement being two-fold higher at times. 2, 7, 8 In a monkey model, tooth movement rates up to 40% faster were demonstrated in response to vibration as early as 1986 by Shimizu et al. 9, 10 More recently, H. Utomo (Airlangga University) has suggested via literature search that patients who regularly chews gum (a crude form of vibratory force application) exhibit accelerated rates of tooth movement. It is believed that orthodontic tooth movement is accompanied by "site-specific" alveolar bone remodelling & is essential for tooth movement. 11 It is characterized by tandem periods of osteoclastic recruitment, bone resorption, reversal and bone formation. 12, 13 This process involves In the area of periodontal ligament compression, osteoclasts proliferate and initial resorption of superficial bone occurs. [13] [14] [15] In the region of periodontal ligament tension, the periodontal fibres unwind, fibroblasts appear and osteoblasts form a non-mineralized collagenous matrix called osteoid. The osteoid is later mineralized, trapping some osteocytes in lacunae within the bone. 16 
VIBRATIONAL EFFECT ON BONE ARCHITECTURE
Research has demonstrated that the use of cyclic forces increases the rate of bone remodelling compared to static forces. 13, 28, 29 In a pilot study in one human subject, a pulsating force device was investigated and was found to enhance and speed tooth movement, although it was never introduced commercially; both the rate of movement and the total amount of movement were enhanced. Cyclic forces have been found to accelerate the rate of bone remodelling to levels far greater than static forces or intermittent forces. [30] [31] [32] [33] While similar in their nonconstant nature, cyclic forces-sometimes referred to as pulsatile forces, are different than intermittent forces that are applied for some duration of time, removed, and then reapplied. 34 A static force occurs once and affects cells once; an intermittent force is still a static force, the only difference is that it is introduced episodically. In contrast, cyclic forces are oscillatory in nature and change magnitude rapidly and repeatedly, affecting the cells with each oscillation of force magnitude. 34, 35 The frequency of cyclic forces is never zero. Force frequency is a concept of critical importance, but has rarely been considered in the in both orofacial and long bones. 35, 36 Multiple cycles of change in force magnitude or cyclic forces are significant because cells respond more readily to rapid oscillation in force magnitude than to constant force. 36 A force propagating through a biological tissue, such as alveolar bone and the periodontal ligament, is transduced as a tissue-borne and cell-borne mechanical stress that in turn induces interstitial flow. 37 Although fluid flow is a current focus of the mechanotransduction pathways, its anabolic and catabolic effects rely upon deformation of extracellular matrix molecules, transmembrane channels, the cytoskeleton and intranuclear structures. [36] [37] [38] Cells are known to respond more readily to rapid oscillation in force magnitude (i.e. to cyclic forces) than to constant forces. 37 Animal studies using cyclic forces of 0.3-5 newtons (N) have demonstrated increased bone remodelling and the delivery of cyclic forces by a vibrational device applied to molar teeth in the presence of standard static forces from an orthodontic spring resulted in a significant increase in tooth movement compared to no adjunctive device use. There was also a trend towards less root resorption when cyclic forces were applied. 20,21, 27 Cyclic forces have been used for other parts of the body, such as the Juvent system that is used to counteract lost bone and muscle. A second device using cyclic forces was introduced to relieve the discomfort associated with orthodontic adjustments and was found to be safe and effective. 26 CONCLUSION Short durations of extremely small magnitude, highfrequency mechanical stimuli can promote anabolic activity in the adult skeleton. 39 Certain exercises can induce osteogenesis and improve bone strength.
Experimental protocols that insert "rest" periods to reduce the effects of desensitization can double anabolic responses to mechanical loading. [39] [40] [41] Recovery periods restore mechanosensitivity to dynamically loaded bone Here, it is determined that
